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Dear Mike,

Here is the report letter for subcontract #XDH-9-29048-01 covering the period from January
18, 2000 to July 21, 2000. A mgor activity in this period has been the development of a new
subgirate that detects crystdline cdllulase activity in an agar overlay, either from single colonies or
enzyme bands on a gd. The assay is run in the same way as a CMC overlay assay, but it
requires much longer incubation times as the subgrate is crystdline cdlulose. This assay will be
ussful in screening for new cdlulolytic microorganisms, in screening gene libraries for cellulase
genes tha are active on crysaline cdlulose, and for directed evolution of cdlulase genes to
achieve higher activity on cryddline cdlulose.  Although | Hill believe tha nationd design will
ultimately give the mogt active cdlulases, there is a place for directed evolution now that thereis
an assay for screening for more active mutants.

The subdtrate we have prepared is bal milled bacterid microcrysdline cdlulose. We have
shown that this materid shows strong synergism when we use an endo-exocellulase mixture, so
thet it is detecting cryddline cdlulase activity. Bdl milling produces a materid thet gives a
uniform suspension that forms a uniform turbid background on aplate. We tested Streptomyces
lividans colonies that contained the E4 gene, and ones that contained both the E2 and the E3
genes, as wdl as control strains that did not contain a cdllulase gene. We were able to see
clearing only around the cdllulase-producing colonies after a 24 hour incubation a& 50°C. We
stained the plates with Congo red after atwo day incubation and there was a ydlow zone around
each cdlulase-producing colony, but not around the control colonies. My first attempt to detect
activity in E. coli clones failed as no clearings were seen even after afour day incubation. There
are two things to test before | conclude that activity in E. coli can not be detected. One isto
lysethe cells sncein E. coli mogt of the enzyme is trapped inside the outer membrane where it
Is not accessible to the cellulose. The other is to induce the synthesis of the cdlulase by exposing
the colonies to IPTG for severad hours before adding the overlay. Even if the assay is not
sengtive enough to detect activity in E. coli transformants, it is possible to carry out directed
evolutionin S lividans, dthough it is more difficult.

Another project we are arting is to prepare selenomethionine-labeled E3cd to send to Joshua
Sakon to dlow him to complete its structure. Unfortunatdly, E. coli does not express E3cd,



Dr. Michad E. Himmd

Page 2
Jduly 25, 2000

even though it does express E3. Since the E3cd we produce from E3 by protease trestment has
not crystdlized, we will try to use a methionine requiring S. lividans mutant to produce labeled
E3cd.

The last project has been continuing our study of the mechanism of endocdlulase E2.  John
Brady's moddling experiments suggested that Arg78 may be important for catayss. Therefore,
we are preparing two Arg78 mutants, one with Ala and one with Lys in pogtion 78. The Ala
mutation has been produced and it has very low activity on a CMC overlay suggesting thet this
resdue is important for activity. However, we need to sequence the plasmid to make certain
there are no extra mutations and then produce some pure enzyme to fully characterize its
properties. We have dso isolated Alamutationsin two E2 Ser resdues (84 and 85). Ser18lin
CBHII was suggested to be hydrogen bonded to the catdytic water molecule, but the equivaent
resdue in E2 Ser85 can be replaced by Ala and the mutant enzyme has high activity on aCMC
overlay, as does the Ser84Ala mutant enzyme. Thus, | do not think that thisisthe cataytic water
molecule. A recent paper (Zou et d., Structure 7: 1035-1045), reports that there is another
possible catdytic water molecule in CBHII, which is closer to the cleaved bond than the one
interacting with the serine residue. Our results suggest this water molecule is more likely to be
the cataytic water molecule.
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